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Abstract of JP631 85425 

PURPOSE:To facilitate the production of the 
titled filter and to prevent fusion wear and 
breakage at a time for regenerating and calcining 
it by providing a porous ceramic layer having 
length of (1/1 0-8/1 0) of effective total length of 
the filter on the surface of a partition from the end 
of an outlet side of exhaust gas. 
CONSTITUTIONS ceramic honeycomb filter for 
cleaning exhaust gas is constituted of partitions 
1, the closed parts 2 of through-holes 4, porous 
ceramic layers 3 and the through-holes 4 
comparted by the partitions 1. It is necessary that 
the porous ceramic layers 3 are regulated to 
(1/10-8/10) of effective total length of the filter. 
Further the effective length of the filter is defined 
as the effective length of the partitions 1 
excepting the closed parts 2. As the ceramic 
honeycomb structural body, an extrusion-molded 
form can be preferably used at the point of a 
uniform shape and the diameter of a pore or the 
like. The shape of the through-hole 4 is a 
hexagon and a quadrangle in the cross-section 
and the filter having 7.7-46.5 cell/cm<2> cell 
density is preferably used. 
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DESCRIPTION 

1. Title of the Invention 

CERAMIC HONEYCOMB FILTER FOR CLEANING EXHAUST GAS 

2 . Claims 

1. A ceramic honeycomb filter for cleaning exhaust gas 
comprising a ceramic honeycomb structural body obtained by 
extrusion molding, having a large number of through-holes 
reciprocally closed in the opened end parts with a ceramic 
material, trapping particulates in exhaust gas by partitions 
composing said through-holes and accumulating particulates on 
the partition faces in the exhaust gas inlet side, wherein 
porous ceramic layers having a length of 1/10 to 8/10 of the 
effective total length of the filter are formed on the partition 
faces from the end parts in the exhaust gas outlet side. 

2. The filter according to claim 1, wherein said ceramic 
honeycomb structural body is of cordierite. 

3. The filter according to claim 2, wherein said porous 
ceramic layers are of cordierite. 

4. The filter according to claim 2, wherein said porous 
ceramic layers are catalyst-bearing layers . 

5. The filter according to claim 4, wherein said 
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catalyst-bearing layers contain y-alumina as amain component* 
6. The filter according to claim 3 or 4, wherein said 
porous ceramic layers are formed on the partition faces in the 
exhaust gas outlet side. 

5 

3. Detailed Description of the Invention 
(Industrial Field of Application) 

The invention relates to a filter for cleaning exhaust 
gas by trapping particulates containing carbon as a main 
10 component in exhaust gas emitted from a combustion engine such 
as a diesel engine or the like and burning the particulates. 
(Prior Art) 

As a filter for cleaning particulates containing carbon, 
as a main component in exhaust gas emitted from a combustion 

15 engine such as a diesel engine or the like, a filter disclosed 
in, for example, Japanese Patent Application Laid-Open (JP-A) 
No. 56-124417, which is obtained by reciprocally closing 
through-holes of a ceramic honeycomb is known. 

Since the particulates are accumulated in the partitions 

20 to increase pressure loss and lower the engine power, it is 
required for such a filter to be regenerated by burning the 
accumulated particulates. 
(Problems to Be Solved by the Invention) 

In a conventional honeycomb structural body, since the 

25 partitions acting as a filter are formed by extrusion molding, 
the thickness, hole diameter, and porosity are substantially 
uniform and particulates are accumulated evenly from the 
exhaust gas inlet side to the outlet side of the partitions or 
increasingly in the outlet end. 

30 At the time of regeneration by combustion, the 

particulate layer is successively ignited from the inlet side 
to the outlet side to carry out regeneration and as described 
above, in the conventional ceramic honeycomb filter in which 
the particulates are accumulated in the above-mentioned manner , 

35 since the combustion heat generated in the inlet side is 
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transmitted to the outlet side and further due to the combustion 
heat of the particulate layer in the outlet side, the 
temperature of the partitions in the outlet side is sharply 
increased in the outlet side of the particulate layer and it 
5 leads to disadvantageous consequence of melting of the ceramic 
filter and cracking due the heat impact. 

To solve such a disadvantage, JP-A No. 61-129017 
discloses to configure a porous ceramic honeycomb structural 
body by a corrugate method in a manner that the porosity is 

10 decreased from the exhaust gas inlet side to the outlet side. 
However, to produce a filter with such a configuration, ceramic 
green sheets with different porosities have to be prepared and 
when a formed body of green sheets with different porosities 
is fired, since the firing shrinkage ratios of the green sheets 

15 differ in accordance with the porosities, it becomes difficult 
to produce a honeycomb structural body. 

Further, since the porosities are specified by ceramic 
green sheets, in the case of producing filters having various 
porosities, respective ceramic green sheets have to be 

20 prepared. 

An object of the present invention is to solve the 
above-mentioned disadvantages and provide a ceramic honeycomb 
filter easy to be produced and free from fusion loss and breakage 
at the time of combustion for regeneration. 

2 5 (Means for Solving the Problems) 

The ceramic honeycomb filter for cleaning exhaust gas of 
the invention comprises a ceramic honeycomb structural body 
obtained by extrusion molding, having a large number of 
through-holes reciprocally closed in the opened end parts with 

30 a ceramic material, trapping particulates in exhaust gas by 
partitions composing the through-holes and accumulating 
particulates on the partition faces in the exhaust gas inlet 
side and is characterized in that porous ceramic layers having 
a length of 1/10 to 8/10 of the effective total length of the 

35 filter are formed on the partition faces from the end parts in 
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the exhaust gas outlet side. 
(Actions) 

With the above-mentioned configuration, since the 
portions where the porous ceramic layers are thickened in the 
5 thickness of the partitions and the exhaust gas flow passing 
the partitions is limited, the amount of the particulates 
accumulated in the portions, that is the soot amount, is 
decreased to decrease the quantity of heat to be generated at 
the time of combustion for regeneration and therefore, the 
10 outlet side temperature is decreased and at the same time the 
combustion heat of the soot is absorbed due to the heat capacity 
of the porous ceramic layers to lower the temperature of the 
partitions and consequently, melting and breaking of the filter 
can be avoided. 

15 Further, since the filter having various porosities can 

be obtained by simply covering the partitions of the ceramic 
honeycomb structural body obtained by extrusion molding with 
only the porous ceramic layers, the production can be simple. 

Further, when the porous ceramic layers are formed using 

2 0 an auxiliary material for a catalyst carrier such as y-alumina 
or the like and a catalyst such as platinum or the like is 
deposited, it makes possible to decompose carbon monoxide, 
hydrocarbons, and nitrogen oxide existing in exhaust gas 
together with particulates. 

25 The portions in which the porous ceramic layers are formed 

in the invention with a length of 1/10 to 8/10 of the effective 
total length of the filter from the end parts in the exhaust 
gas outlet side are corresponding to the portions of the 
partitions in which the heat generation temperature becomes 

30 about 700°C or higher in the case no porous ceramic layer is 
formed and the accumulated particulates are burned and the 
optimum value may be determined in accordance with the diameter, 
length, cell density, and the like of the ceramic honeycomb 
filter; however if the porous ceramic layers have a length 

35 within the above-mentioned length, the above-mentioned effect 
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can be caused. 
(Examples) 

Fig. 1 is a cross-sectional view for explaining one 
example of a ceramic honeycomb filter for cleaning exhaust gas 
5 of the invention. In Fig. 1, the reference numeral 1 denotes 
partitions of the ceramic honeycomb structural body; 2 denotes 
closed parts of through-holes 4; 3 denotes porous ceramic 
layers; 4 denotes through-holes comparted by the partitions 1; 
and 5 denotes arrows showing the exhaust gas flow. The drawing 

10 shows the case the porous ceramic layers 3 are formed on the 
partitions with a length of 1/2 of the effective total length 
of the filter in the exhaust gas outlet side. The effective 
length of the porous ceramic layers 3 in this invention means 
the effective filter length of the partitions 1 excluding the 

15 closed parts 2. 

The ceramic honeycomb structural body is preferably those 
produced by extrusion molding from a viewpoint of uniform shape, 
hole diameter, porosity, and productivity and a material for 
it is preferably cordierite from a viewpoint of heat impact 

20 property and porosity. Further, the shape of the through-holes 
4 may be a hexagonal, rectangular, round, or another 
cross-sectional shape, and the number of them is preferable to 
satisfy the cell density of 7.7 to 46.5 cell/cm 2 (50 to 300 CPI 2 ) . 
Further, the thickness of the partitions 1 is preferably 0.25 

25 to 0.76 mm (10 to 30 mil) . 

The closed parts 2 are formed by closing prescribed 
through-holes of a molded body and fired body of the honeycomb 
structural body and it is preferable that a material for them 
is same as that of the ceramic honeycomb structural body. 

30 The porous ceramic layers 3 are formed with the 

above-mentioned prescribed length from the end part of the 
exhaust gas outlet side on the partitions 1 in either one or 
both of the inlet side and outlet side. Further, the porous 
ceramic layers 3 may also be used as an auxiliary material for 

35 catalyst deposition. In this case, the auxiliary material for 
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catalyst deposition may be formed using y-alumina or the like 
and a catalyst such as platinum or the like may be deposited 
to form catalyst-bearing layers, so that it is made possible 
to cause redox- reaction of carbon monoxide, hydrocarbons, and 
5 nitrogen oxide, lower the ignition temperature of soot, and 
continuously burn accumulated soot. 

A material for the porous ceramic layers 3 is selected 
from ceramic materials in terms of heat resistance and 
prescribed porosity and in the case the material is same as that 

10 of partitions, their thermal expansion coefficients are 
identical and therefore, it is preferable* 

The thickness of the porous ceramic layers 3 is selected 
in accordance with the thickness and porosity of the partitions 
1 and the material and porosity of the porous ceramic layers 

15 3 and it maybe made uniform or gradually thicker from the exhaust 
gas inlet side to the outlet side; however to suppress the 
temperature increase of the partitions due to the combustion 
heat of the particulate, it may be made relatively thick. For 
example, in the case of a cordierite honeycomb with a diameter 

20 of 143.8 mm (5.66 inch), length of 152 . 4 mm (6 inch), porosity 
of 50%, cell density of 31 cells/cm 2 (200 CPI 2 ) , and thickness 
of partitions of 0.3 mm (12 mil), it is effective to form the 
porous ceramic layers 3 in an amount of 400 g on the basis of 
weight with a length of 8/10 of the effective total length in 

25 the exhaust gas outlet side. 
Example 

Two types of honeycomb structural body made of cordierite 
as shown in Table 1 were prepared and ceramic honeycomb filters 
as samples Nos. 1 to 10 within the scope of the invention and 

30 reference samples Nos. 11 to 13 having porous ceramic layers 
of the materials with lengths and weights shown in Table 1 and 
conventional samples Nos. 14 and 15 having no porous ceramic 
layer were produced. Each of the obtained filters was disposed 
in a diesel engine and particulates (soot) containing carbon 

35 in an amount shown in Table 1 were deposited on the partitions. 
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Thereafter, the particulates in the exhaust gas inlet side of 
the filter are ignited by a burner and the maximum temperature 
in the side of each filter is measured and at the same time the 
filter's damage was investigated after the soot combustion. 
5 The results are shown in Table 1 and the correlation of (length 
of porous layer from exhaust gas outlet side) / (effective length 
of filter) and the maximum temperature in the filter is shown 
in Fig. 2. 



As being made clear from Table 1 and Fig. 2, it is found 
that maximum temperature in the filters of' the samples Nos. 1 
to 10 having the porous ceramic layers with a length of 1/10 
to 8/10 of the effective total length of the filter from the 
end parts in the exhaust gas outlet side was lowered as compared 
with that of the samples 14 and 15 having no porous ceramic layer 
to cause no breakage and melt loss. Further, in the case of 
the sample No. 13 having porous ceramic layers in the entire 
length, it is found that the particulates were evenly deposited 
in the filter and although the maximum temperature in the filter 
was lower than that of the ample No. 14, the filter was broken. 
Further, in the sample No. 10 in which the porous ceramic layers 
were formed using y-alumina and used as an auxiliary material 
for catalyst deposition, the maximum temperature in the filter 
is lowered to decrease probability of damage. 
(Effects of the Invention) 

As being made clear from the above description, with 
respect to a ceramic honeycomb filter for cleaning exhaust gas, 
the invention makes it easy to obtain a ceramic honeycomb filter 
with suppressed melt loss and damage at the time of combustion 
of accumulated particulates for filter regeneration by forming 
porous ceramic layers with a prescribed effective length from 
the end part of the exhaust gas outlet side on partitions. 

4. Brief Description of Drawings 

Fig. 1 is a cross-sectional view for explaining one 
example of a ceramic honeycomb filter for cleaning exhaust gas 
of the invention. 

Fig. 2 is a graph showing the correlation between the 
length of the porous ceramic layers and the maximum 
1. Partitions 
. 2 . Closed parts 

3 . Porous ceramic layers 

4. Through-holes 

5. Exhaust gas flow 
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